CpG-free plasmid DNA prevents deterioration of pulmonary function in mice.
Nonviral gene vectors have been shown to be therapeutically effective in various animal models of inherited and acquired lung diseases. Although an acute unmethylated CG dinucleotide (CpG)-mediated inflammatory response has been previously observed for first-generation plasmids, its effect on pulmonary function has not been investigated to date. Here, we present data on lung functional parameters together with histopathology, cellular and inflammatory events in response to pulmonary administration of DNA-containing particles. We show that aerosol delivery of polyethylenimine gene vectors containing a first-generation CpG-rich plasmid induced an inflammatory response which was associated with a decrease in lung compliance. In contrast to these observations, aerosol application of CpG-free plasmid DNA prevented immune response and impairment of pulmonary function. These results demonstrate that aerosol delivery of CpG-free plasmid DNA is critical to avoid alteration of pulmonary function. Therefore, we suggest to use CpG-free pDNA for gene delivery to the lungs in future.